This project aims to assess the impact of the introduction of a hepatobiliary and pancreatic (HPB) Quality Improvement Program (QIP) on postoperative complications following liver, biliary and pancreatic surgery.
consecutive liver resections and a mortality rate of 1.3%
We have developed a specific HPB Quality Improvement Program (QIP) and introduced this in September 2012, with the purpose of reducing post-operative morbidity and mortality rates.
Background
Despite the effects of centralisation for complex surgery, advances in pre-operative patient optimisation, operative techniques and postoperative care, liver and pancreatic surgery remain associated with a high morbidity and a significant mortality.
A major systematic review of liver resection for colorectal metastases has assessed the published evidence for its efficacy and safety (1) . 30 independent studies met all the eligibility criteria for the review and data on 30-day mortality and morbidity only were included from a further nine studies. Death within 30 days of hepatic resection was reported by 24 studies, ranging from 0% to 6.6% of patients (median 2.8%). The commonest causes of postoperative morbidity were: wound infection (5.4%), generalised sepsis (4.6%), pleural effusion (4.3%), bile leak (4.0%), perihepatic abscess (3.0%), hepatic failure (2.8%), arrhythmia (2.8%), postoperative haemorrhage (2.7%), cardiac failure (2.4%) and pneumonia (1.9%).
Similarly, a major review of contemporary standards in pancreatic surgery found a mortality rate in high-volume centres of 1 to 4% (3).
Intra-abdominal abscess following pancreatic resection occurred in 1 to12 % of patients, postoperative haemorrhage in 2 to 15%, pancreatic fistula ranged from 2 to 24% (depending on definition), and the incidence of delayed gastric emptying ranged from 14 to 70 %.
In general, the most significant efforts to decrease surgical morbidity and mortality have included the World Health (5) . In the UK, the implementation of a systematic trauma quality improvement system was associated with a fall in the mortality rate among patients presenting in shock (6) . This forms the starting point of the QIP discussion.
Baseline Measurement

Categorisation & Grading:
The type or nature of each complication is categorised.
Internationally agreed definitions, such as those produced by the ISGPS (7)(8)(9) and the ISGLS (10)(11)(12) are used where applicable. For general complications, the Clavian-Dindo system is used (14) . This also grades according to increasingly significant clinical impact Justification and Error Analysis:
An assessment is made as to whether each complication was justifiable, unavoidable, or consistent with reasonable and prudent practice given the situation or clinical data available or not justifiable, avoidable and not consistent with the standards of the practice or service. For complications considered not justifiable, a root cause analysis is undertaken to identify the errors that gave rise to the complication. Errors can occur at any time in the patient pathway, from pre-operative patient selection, intra-operative errors to errors made in post-operative management.
Action Plans:
An action plan is created in each case where a complication has been considered not justifiable. Action plans include: on-going monitoring, audit, new policy formation, further departmental training or education as well as individual discussion and counselling. This allowed us to make changes as soon as problems were identified to help achieve a reduction in operative complication rates.
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Mortality Analysis: Each death is analysed in a similar way and a judgement made as to whether the death was preventable or not, using the categories: Not preventable, Possibly Preventable, Probably Preventable and Preventable.
Return to theatre and readmission rates:
Each of these adverse events is also analysed, errors identified and an action plan formulated.
Sharing Information:
Consolidated data and discussion of each avoidable complication and death is then presented to the wider surgical department at the regular audit meetings. These meetings are multidisciplinary and provide a platform for shared learning.
Statistical analysis:
Categorical data such as complication rates were summarised for all patients using proportions and bar graphs. Numerical data such as length of stay were summarised for both groups (those with complications and those without) using medians and interquartile ranges. Complication rates were compared with previously audited and published results, using the chi-square test. Statistical analyses was performed using StatsDirect statistical software version 2.7.7
and Stata/IC version 10.0.
Strategy
The impact of this proposal will be measured in terms of Quality 
Results
Current Complication rates:
A total of 326 HPB operations were performed over a six month Sustainability requires that the current upsurge in interest in Quality Improvement in the NHS is maintained and that lessons are learnt from, for example, the disastrous outcomes and standards of care outlined in the Francis report (16) . Corporate self-interest and targetdriven management should never again be allowed to over-ride the pursuit of safe clinical care. Whether this particular HPB QIP can continue to make improvements in the reduction of surgical complications in a sustained, year-on-year fashion remains to be seen but is the focus of our on-going efforts and future work. ascertainment. The effects of this limitation, however, is to tend to make improvements more difficult to identify.
The current complication rates were based on an analysis of the first six months after implementation of the HPB QIP. This compares with at least a two-year period of baseline measurement.
Differences in complications may not have emerged for liver surgery because of the relatively small numbers during the current period and the study is certainly underpowered to detect a difference in mortality rates between the two periods.
It may be argued that the reductions in the complication rates already achieved were a result of the intense scrutiny a department comes under when a QIP is introduced (a surgical Hawthorne effect (17) ) rather than as a result of changes introduced as part of an action plan. Ultimately it matters less whether Quality Improvement is achieved as a result of observation than by changed practice, than that its objectives are achieved and complication rates reduced. Quality Improvement is most likely a complex interaction of both factors.
Conclusion
In summary, a HPB QIP has been designed and introduced to our unit. Early results show that complications can be significantly reduced with this approach.
The scale of the problem of post operative morbidity and mortality after this type of surgery remains high. These high complication rates reflect not just the relatively elderly patient population with comorbidities, the technically challenging nature of the surgery but also sensitive definitions and thorough case ascertainment.
The HPB QIP is a rigorous approach to grade every complication and death. Errors are identified and an action plan made in each case. A statistically significant reduction in pancreas related complications has already been obtained. Further work is required to achieve and maintain ongoing reductions in complication rates and postoperative deaths.
